ent segregation between the Clb+ and Arb+ Sal+ characters could be related to the gyrA mutation. The purpose of this work was to ascertain the validity of this hypothesis and to offer an explanation for the observed effect.
The strains and plasmids used in this work are listed in Table 1 . To allow phage P1 to develop and efficiently transduce the gyrA mutation, we constructed a RecA+ derivative of LCB67 as previously descfibed (3) .
If the Nalr character of LCB67 is involved in the Clb+ Arb-Sal-phenotype, introduction of the same gyrAmutated allele into any other E. coli strain the Nall character was introduced by transduction into the Clb+ Arb+ Sal' strain LCB568(pBEC2). Forty transductants were selected on rich medium supplemented with nalidixic acid (25 ,Lg/ml) and were subsequently tested for growth on cellobiose, arbutin, and salicin. Twelve were unable to use any ,-glucoside. Plasmid analysis of one of these 12 LCB320(pBEC2) transconjugants revealed loss of the insert. Such insert instability in a Rec+ background has previously been noticed by us and others with different lk-prime plasmids (our unpublished results; A. Toussaint, personal comnmunication). We assumed that such insert segregation had also occurred in the 11 remaining Clb-ArbSal-transductants. The other 28 Nalr transductants were found to be Clb+ Arb-Sal-. Ten of them were used as donors for transferring the plasmids back into strain LCB320. From each of the 10 matings, 16 Tcr Apr Kmr transconjugants were tested for growth on cellobiose, arbutin, and salicin. All of them were able to grow on the three P-glucosides. These results indicated that, in LCB67, the Clb+ Arb-Sal-phenotype was actually due to the gyrA (Nal') mutation.
We then asked how the gyrA mutation and the Clb+ ArbSalP phenotype were related. Our previous genetic studies have shown that at least two genes controlling cellobiose uptake (via a phosphotransferase system-dependent pathway [10] ) and hydrolysis are present on the cloned insert and probably constitute an operon under the control of the cyclic AMP receptor protein-cyclic AMP complex (2 , by transformation into both strains LCB67 and LCB568. Tcr transformants were streaked on minimal medium containing one of the three ,-glucosides as a carbon source. The increase in copy number led to faster assimilation of cellobiose and arbutin by strain LCB67(pCLB2), but growth on salicin remained poor even after 48 h of incubation (Table  2) . We should point out that E. coli K-12 possesses a constitutively expressed bglA gene encoding an arbutin P hydrolase (8) , which probably contributes to growth of LCB67(pCLB2) on arbutin. Despite that, the most significant observation was that the growth rate on cellobiose of LCB67(pCLB2) (which probably carries more than 30 copies of the clb genes) was equivalent to that of LCB568(pBEC2) (which carries one to three copies of the clb genes) ( Table 2) . Thus, it is apparent that a gene dosage effect cannot account for the Clb+ Arb-Sal-phenotype observed. The second possibility, i.e., reduction of the expression of any or all of the genes ptsIH, cya, and crp in strain LCB67, was analyzed by testing the ability of this strain to utilize carbohydrates which are either transported by the phosphotransferase system, for instance, mannitol, or catabolized by a cyclic AMP receptor protein-cyclic AMP complexregulated pathway, for instance, lactose. We observed that strain LCB67 grew on mannitol and lactose as well as did the other E. coli strains, LCB568 and LCB320. These observations allowed us to rule out the second possibility.
We then considered that, in strain LCB67, the gyrA mutation affected the expression of various catabolic genes, including the cloned clb genes. The rate of utilization of maltose by LCB67 was tested, since previous studies How could reduction of expression by clb genes lead to a Clb+ Arb-Sal-phenotype? One explanation might be that, in E. chrysanthemi as in A. aerogenes (7), clb gene products have an affinity for cellobiose that is much stronger than that for both arbutin and salicin. If so, a low enzyme concentration, due to a low level of expression of clb genes, could in turn result in less growth on cellobiose and no growth at all on the other ,-glucosides.
Although we are aware that interpreting gene expressionin terms of DNA superhelicity is not straightforward, it is tempting to propose that the expression of E. chrysanthemi clb genes cloned in E. coli is modulated by the level of DNA supercoiling. It would be of interest to test whether the same regulation can be observed in E. chrysanthemi when the clb genes are in their normal chromosomal location.
We thank Arun K. Chatterjee and his colleagues for critically reading the manuscript and A. Toussaint for her interest in this work.
